ABSTRACT Aim: Neonatal hypothermia is a preventable cause of neonatal mortality and morbidity, and wrapping neonates in newspaper sandwiched between cotton sheets is a simple intervention. This 2017 Indian pilot study tested the heat insulating property of sandwiched sheets.
INTRODUCTION
Neonatal hypothermia is one of the major causes of neonatal mortality and morbidity (1) , and neonates born at a lower gestational age have a higher risk of hypothermia and mortality (2) . The cut-off for defining hypothermia has varied in different studies, making comparison difficult. While the World Health Organization defines hypothermia as a temperature under 36.5°C, relatively higher incidences of neonatal hypothermia have been noted without having a clinical impact (3, 4) . Institutional delivery ensures minimal heat loss in neonates as overhead warmers, closed and warm delivery rooms, and the scientific practice of covering newborn infants without cleaning is practised. However, home deliveries by untrained birth attendants pose a risk of hypothermia and the risk is escalated in geographical areas with low seasonal temperatures (5, 6) . India is a large country where the majority of the population live in villages and the travel time to the limited number of neonatal care facilities can be long. A high proportion of deliveries are home births, and the chances of significant hypothermia are quite high. Health agencies have focused on educating rural and illiterate populations about the need for institutional deliveries (7), but measures tried to prevent neonatal hypothermia are hard to incorporate into community practices in developing and underdeveloped countries. While Kangaroo mother care is being accepted in some supervised community settings, the availability of temperature controlled incubator or even polyvinyl bag is not feasible due to logistics (8) . Efforts to decrease hypothermia among newborn babies will definitely reduce mortality rates.
Transparent vinyl bags have been shown to significantly reduce heat loss in neonates, and studies have shown that they reduce evaporative loss and allow radiant heat to reach the newborn infant (8) (9) (10) . However, their availability at a community level hinders their use. The heat insulating properties of paper are well known, and it has been used on construction sites and to make tea and coffee cups (11) . The Abbreviation NICU, Neonatal intensive care unit.
Key notes
This randomised Indian pilot study compared wrapping 100 preterm infants in cotton sheets that did or did not contain a newspaper layer just after birth. Wrapping the infants in two sheets with a newspaper layer resulted in a significantly higher body temperature on arrival at the neonatal intensive care unit and after one hour. No change in behaviour or training was required for the healthcare staff to implement this initiative.
Australian emergency services advocate that wrapping a person in newspaper will prevent heat loss if they have hypothermia (12). Newspaper sheets are easily available and cheap, and our theory was that placing sheets of newspaper between cotton sheets would provide extra thickness. The aim of this pilot study was to establish the in vivo heat insulation properties of using this combination of cotton sheets and newspaper to keep preterm neonates warm just after birth and during their transfer to the neonatal intensive care unit (NICU).
MATERIALS AND METHODS
This 2017 pilot study was conducted in the Department of Paediatrics, Division of Neonatal Care, Himalayan Institute of Medical Sciences, Swami Rama Himalayan University, Dehradun, India. Ethical clearance was provided by the institutional ethical committee (Pediatrics/2016/02; December 7, 2016), and parental consent was obtained before birth.
The inclusion criteria for this randomised controlled trial were neonates delivered at more than 32 weeks of gestation who required NICU care for observation, antibiotic completion or supplementary oxygen using nasal prongs or an oxygen hood for tachypnoea. They were also included if there was a maternal history of premature rupture of membranes or leaking per vagina or the mothers were ill and had to be separated from her newborn infant for the first few hours. We excluded preterm, those who were ill and sick and required ventilation and frequent uncovering or phototherapy and those with congenital malformations. Lack of paternal consent was also an exclusion criterion. These 100 neonates were equally randomised to an intervention group and conventional care and control group using a random number table. Both groups had 50 neonates. The intervention group was wrapped in two prewarmed cotton sheets that had three layers of newspaper sandwiched between them ( Fig. 1) and had been autoclaved and kept in a sterile container. They were placed in the sandwiched sheets immediately after they were dried under a radiant warmer (Fig. 2) . The conventional care group were wrapped in prewarmed autoclaved cotton sheets, with no newspaper, after being dried under a radiant warmer. The neonates were transported to the NICU in the wraps, and the transfer time was noted for each case. In the NICU, both groups received care under open a radiant warmer with a set temperature of 35°C and the wrap in situ. Their axillary temperature was recorded by a digital thermometer on arrival in the NICU and an hour after they arrived. Care was taken to keep the neonates wrapped in the sheets and limit any exposure. If a cannula or probe was placed in one hand, the temperature from the opposite axilla was recorded. Baseline data, the indication for NICU admission and comorbidities, were also noted. Tachypnoea was defined as a respiratory rate of more than 60 breath per minute, and hyperthermia was defined as an axillary temperature of more than 37.5°C.
Statistical analysis
Randomisation was carried out at delivery using a random number table. We calculated that a minimum sample size of 32 was required to establish a temperature difference of 0.5°C as significant between the case and control groups at a significance level of 0.05 and power of 80%. There were 50 newborn infants in each group, and we had complete data for all subjects. The temperatures on arrival at the NICU and after one hour were compared for medians and standard deviations (SD). A pvalue of <0.05 was regarded as significant. These data were analysed using the unpaired student's t-test, the chisquared test and Fisher's exact test. 
RESULTS
This study was carried out from 2 January 2017 to 30 April 2017, and all the participating newborn infants received the intended care and interventions and completed the study. The randomisation of the two groups of 50 infants was balanced, as their baseline characteristics of birthweight, sex, APGAR, gestation age and maternal morbidities were comparable ( Table 1 ). The study infants were transferred from the delivery site to the NICU in a median of four minutes and a range of three minutes to four minutes and 20 seconds. The temperature on arrival at the NICU was significantly higher among the intervention group than control group (35.9°C AE 0.2 versus 35.4°C AE 0.2; p < 0.01), and it was still significantly higher one hour after admission (36.5°C AE 0.1 versus 36.3°C AE 0.2; p < 0.01). The infants' requirements for oxygen, observation and feeding practices were comparable. No hyperthermia was noted in either group. As this study excluded sick neonates at onset, the disruption of the physical barrier provided by the sheets was minimal and comparable in both groups.
DISCUSSION
The method we used to prevent heat loss in these preterm neonates was simple, as all we needed to do was to place three sheets of newspaper between two cotton sheets. Any increase in the thickness of a physical barrier is expected to decrease convection and evaporation, but as well as increasing the thickness of the wrap, the paper heat insulation was superior to just the cotton cloth sheets (13) . This study noted significantly higher temperature among the intervention group on admission to the NICU and that significance persisted after one hour. However, this type of physical barrier is likely to be inferior to transparent vinyl bags as radiant heat will not reach to newborn infant's skin and the clinical benefits of this heat insulation technique need further research.
The intervention we used is easy to incorporate into practice as newspaper is cheap and easily available, and this simple intervention was readily accepted by healthcare staff. The selection of three sheets was arbitrary and based on the broad views of the NICU healthcare staff that it would provide warmth without being too thick to wrap the baby effectively.
The main limitation of this trial was that complete blinding was not possible as it was easy to see which sheets did and did not contain newspaper. However, as measuring the temperature using a digital clinical thermometer was not subject dependant, the impact of poor blinding was probably not significant. Another limitation was the need to expose the arms of some infants due to a cannula being in place and, although the temperature was measured from the opposite axilla, it is hard to negate the effect of a larger body surface area being exposed outside the sheet.
The aim of this study was to establish whether we could reduce heat loss shortly after birth by placing a baby in two prewarmed cloth sheets with an added layer of three sheets of newspaper. A larger community-based study is needed to assess the effect of this intervention on neonatal survival and morbidity.
CONCLUSION
Placing a newspaper layer between two prewarmed cotton sheets provided a better heat barrier in infants arriving in the NICU and one hour later than just wrapping the infants in the cotton sheets. No special training or change in behaviour was required, so that healthcare staff could use this simple and inexpensive technique.
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